Serum-free primary human fibroblast and keratinocyte coculture.
Research has shown that the inclusion of a fibroblast cell support layer is required for the isolation and expansion of primary keratinocytes. Recent advances have provided keratinocyte culture with fibroblast-free alternatives. However, these technologies are often undefined and rely on the incorporation of purified proteins/components. To address this problem we developed a medium that used recombinant proteins to support the serum-free isolation and expansion of human dermal fibroblasts and keratinocytes. The human dermal fibroblasts were able to be isolated serum free by adding recombinant human albumin to a collagenase solution. These fibroblasts were then expanded using a serum-free medium containing recombinant proteins: epidermal growth factor, basic fibroblast growth factor, chimeric vitronectin:insulin-like growth factor-I protein, and recombinant human albumin. These fibroblasts maintained a typical morphology and expressed fibroblast markers during their serum-free isolation, expansion, and freezing. Moreover, these fibroblasts were able to support the serum-free isolation and expansion of primary keratinocytes using these recombinant proteins. Real-time polymerase chain reaction and immunofluorescence analysis confirmed that there were no differences in expression levels of p63 or keratins 1, 6, and 10 when keratinocytes were grown in either serum-supplemented or serum-free medium. Using a three-dimensional human skin equivalent model we demonstrated that these keratinocytes also maintained their ability to reform an epidermal layer. In summary, the techniques described provide a valuable alternative for culturing fibroblasts and keratinocytes using recombinant proteins.